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mineral matter through the plasma membrane is independent of
the movement of the water.
By the use of a piece of parchment paper separating a solu-
tion of sugar from pure water it is very easy to demonstrate that
the movement of a solvent and the movement of the solute through
a membrane may be independent of each other. The volume of
the sugar solution will increase, showing that it has absorbed
water, while at the same time some of the sugar will pass in the
opposite direction into the pure water. The movement of water
in one direction and of a dissolved substance in the opposite di-
rection through the same membrane at the same time can be
strikingly shown by the use of the thistle-tube apparatus shown
in Fig. 75. The bulb of the thistle tube is filled with concentrated
sugar solution, a piece of parchment paper is tied over the mouth
of the bulb, the tube is inverted, and the bulb is immersed in dis-
tilled water. Water is drawn into the sugar solution, as is shown
by the fact that the latter rises in the thistle tube. If now we re-
peat the same experiment with the addition of coloring the sugar
solution with eosin, the sugar solution still rises in the tube while
some of the eosin passes out through the parchment paper and
colors the distilled water. In other words, the movements of the
eosin and the water are independent.
Accumulation of mineral matter in a plant. As movement by
diffusion is always from a greater to a less concentration, a given
kind of mineral matter would be expected to enter a plant only so
long as the concentration of that particular substance was greater
outside than inside the plant. The original substance, however,
after entering a plant, is usually combined with others in such a
way that it no longer exists in the same form as in the soil water.
In this way the concentration of a given substance may remain
greater outside than inside, even though it is absorbed in large
quantities. Owing to this fact a plant may accumulate a much
greater proportion of a given element than is found in the soil
water.
Inasmuch as the diffusion of mineral matter dissolved in water
is independent of the diffusion of the water itself, an increase
in the amount of water absorbed by a plant would not increase
the amount of mineral matter absorbed if the water moved in the